to TNF␣ treatment is preserved and even augmented in Activated caspase-9 in turn cleaves and activates casthe absence of cytochrome c. We conclude that cytopase-3, caspase-6, and caspase-7, which function as chrome c is required for Apaf-1-mediated activation of downstream effectors of the cell death program (recaspase-3 and for apoptosis provoked by common viewed in Thornberry and Lazebnik, 1998). The fundaforms of cellular stress but not for apoptosis driven by mental components of this pathway have been con-TNF␣ and the death receptor pathway. served throughout evolution of metazoan organisms (Rodriguez et al., 1999) .
determined by a competitive PCR assay (Figures 1B and 1C) and confirmed by Southern analysis and partial DNA sequencing (data not shown).

Loss of Cytochrome c Causes Embryonic Lethality
.
(C), using agarose gel electrophoresis. "WT" and "Null" indicate PCR products amplified from the Cyt c ϩ and Cyt c Ϫ alleles, respectively. Figure 3E ) or UV irradiation (Figure 3F) protein (Yin et al., 1999) . In contrast, the embryo-derived cells employed in our experiments become hypersensitive to TNF␣ when cytochrome c is absent. This interhave not undergone mutations that confer an irreversible antiapoptotic phenotype.
Cells Devoid of
esting observation suggests a previously unrecognized interaction between the two parallel pathways for apoIn previous studies, human fibroblasts or osteosarcoma cells depleted of mitochondrial DNA (0) maintain ptotic signaling, in which a defect in one upregulates
